The clinical pathological features of fatal arterial dissection confined to the intracranial vessels are described. Three patients with anterior circulation dissections presented with focal ischaemic neurological deficits and pathological examination of involved vessels revealed a dissection plane between internal elastic lamina and media accompanied by intravascular thrombosis. Three of four patients with posterior circulation dissections had clinical pathological features of subarachnoid haemorrhage and at necropsy had transmural dissections. In contrast to previous reports, primary vasculopathies either degenerative or inflammatory were not identified in affected vessels. The pathogenesis of intracranial arterial dissection is discussed and the clinical features are correlated with the pathological abnormalities.
Spontaneous dissection of the intracranial vessels leading to stenosis or occlusion of the vessel lumen has been recognised with increasing frequency as an important cause of focal ischaemic neurological disease. '-5 In contrast, until recently little attention has been focused on spontaneous intracranial arterial dissection as a cause of subarachnoid haemorrhage. [6] [7] [8] [9] Though the clinical' 37 and radiological2 3 6 features of intracranial arterial dissection have been described in detail, pathological reports are infrequent, lack detailed description6 10-'3 and have perhaps over-emphasised the importance of unusual vasculopathies.24 '6 The association of an uncommon arterial disease with an uncommon vascular event may in many instances be the actual reason for reporting the case, a pathologist or clinician being less likely to report cases of dissection where a recognisable pathological cause is not identified.'' Furthermore, as a consequence of major anatomical differences'78 between the intracranial and extracranial vasculature, certain vasculopathies which have a predilection for large diameter vessels are unlikely to involve the medium and small diameter intracranial vessels. Neuropathology The immediate cause of death was massive, recent, bland hemispheric infarction in the distribution of the right internal carotid artery with uncal herniation and secondary mid-brain haemorrhages. There was occlusion of the ipsilateral internal carotid artery extending from the supraclinoid segment through the bifurcation to involve the Al and Ml segments (fig 12) . The cervical and cavernous segments were normal as were the remaining cerebral vessels. Microscopy showed vascular occlusion of varying severity by a partly organised dissecting haematoma which extended between internal elastic lamina and media (fig 13) , forcing the internal elastic lamina into the vessel lumen. The origin of the dissection was identified in the distal carotid segment where the haematoma communicated freely with the lumen through a large intimal/elastic tear. There was no evidence of atheroma or other primary vasculopathy in the affected or other intracranial arteries.
Case 7
Clinical data An 18-year-old previously well male suffered severe thoracoabdominal trauma during a motor vehicle accident but was neurologically intact when examined both before and after surgical evacuation of large retroperitoneal and pelvic haematomas. However, twenty hours after admission he demonstrated a mild left hemiparesis and an enlarging right pupil, both improving following mannitol infusion. Angiography failed to demonstrate filling of the right internal carotid artery beyond the syphon. Fourteen hours later the patient's level of consciousness deteriorated, the right pupil was dilated and unresponsive and there was decerebrate posturing of the left extremities. Death occurred two hours later. Neuropathology There were bilateral smear-type subdural haematomas over both cerebral convexities. The immediate cause of death was massive recent, bland, hemispheric infarction in distribution of the right middle cerebral artery with associated sub-falcine and uncal herniations and secondary brain stem haemorrhages. The cervical segment of the right internal carotid artery showed adventitial haemorrhage related to direct arterial puncture during angiography but the lumen was not compromised. The intima displayed occasional fatty streaks but was otherwise normal. The internal carotid artery was occluded from the syphon distally through the bifurcation into the proximal A1 and Ml arterial segments (fig 14) . Microscopy showed complete occlusion of the aforementioned vessels by thrombus. The adventitia and media of the supraclinoid carotid segment were extensively infiltrated by polymorphonuclear leucocytes and also showed loss of the intima and internal elastic lamina over a wide area with the lateral margins of the intact internal elastic lamina rolled back into the lumen. The occluding haematoma was intimately associated with the medial inflammatory exudate at the dissection origin. The remainder of the circle of Willis was unremarkable and in particular no defects were noted in the internal elastic lamina nor was there evidence of atheroma or a primary vasculopathy.
Discussion
The clinical features of the seven patients are fairly typical, reflecting a younger at-risk population (mean age of 37-7 years) though the slight excess of females is contrary to the cumulative experience.' Headache or neck pain was present in four patients and showed regional localisation to the area of the involved vessel, a finding similar to that reported by others;7 1019 the pain is usually attributed to stretching of pain sensitive nerve fibres in the affected vessel. Of interest, in some patients the pain may precede the onset of stroke or haemorrhage by several days suggesting early non-occlusive dissection.7 20 The finding of focal intramural haemosiderin (case 3) is suggestive of previous intramural haemorrhage or dissection. ' The clear separation of patients into two groups based on the clinical presentation of a focal ischaemic event (cases 5, 6, 7) and subarachnoid haemorrhage (cases 1, 3, 4) reflects the underlying vascular pathology. In the first group the dissection plane lay between the internal elastic lamina and media, a dissecting haematoma of variable age pushed the elastic lamina into the lumen where occlusion was usually completed by superimposed thrombosis. An intimal/elastic lamina tear was l l always demonstrable but required extensive serial sectioning of the affected vessel. In the second group, when subarachnoid haemorrhage was the primary manifestation of intracranial dissection, the cleavage plane extended transmurally from the lumen through intima, elastic lamina and media to the adventitia. This finding contrasts It is difficult to ignore the temporal relationship of dissection to physical exercise35 1025 29 30 and it is tempting to speculate that perhaps a transient rise in cerebral perfusion pressure during severe physical stress accompanied by a minor defect in the elastic lamina could initiate dissection which as already mentioned would then extend for a variable distance through the vessel wall or perhaps even remain undiagnosed and heal spontaneously. Although spontaneous resolution of dissection has been documented infrequently.2026 and case 5 of Drake et al, 6 it is possible that non-occlusive subclinical dissection is more common that hitherto realised.
Trauma, either direct to the cervical carotid artery or in association with cervical manipulation is a common cause of extracranial arterial dissection and though uncommonly associated with intracranial arterial dissection is being recognised with increasing frequency, particularly in the posterior fossa where relatively minor trauma to the skull base or neck may produce massive basal subarachnoid haemorrhage.3' However, it is difficult to determine from the reported cases whether the involved vessels have undergone traumatic laceration, traumatic dissection or both. Similarly, traumatic anterior circulation dissection2 14253233 and one other other case20 showed clinical deterioration following heparinisation. We were unable to define the pathological correlate of our patients's deterioration but there was no evidence of subarachnoid haemorrhage or haemorrhagic infarction. It is possible that a small area of mural haemorrhage noted at the dissection site compromised an already severely stenosed but still patent lumen. Hochberg's patient'9 developed a haematoma within a large haemorrhagic infarct whilst Drake's patient refused further investigation. Surgery is clearly the treatment of choice for posterior fossa dissections6 and in the absence of any evidence implicating anticoagulants in the progression of the dissection itself, conservative management with anticoagulants is still the recommended treatment.'
